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(54) BROADCAST RECEPTION SYSTEM 

(57)Abstract: 

PURPOSE: To effectively manage a receiver receptible 
of a chargeable broadcast by designing the titled system 
that the reception and demodulation of a broadcast 
wave are allowed only after an IC card mounted with 
part of a function receiving and demodulating the 
broadcast wave is connected to the broadcast receiver. 
CONSTITUTION: The IC card 100 is provided with a 
selection information storage section 150 formed in an 
EEPROM 108 and a selection section 152 connected to 
a data output 1 16 of a descrambler 1 12. In loading the IC 
card 100 to an IC card updating device and inputting 
selection information from an operation display section 
by key operation, the information is transferred from the 
updating device to the IC card and stored in a selection 
information storage section 150 in a nonvolatile way. In 
loading the IC card 100 to the broadcast receiver, the 
selection section 1 52 references the selection 
information stored in the selection information storage 
section 150, only the traffic information at an area and a 

point in response to the selection information is selected among the data outputted from the 
descrambler 1 12 to the output 1 16 and the result is outputted to a data signal demodulation 
circuit 44 from its output 154. 
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[Attached amendments have been incorporated into the text of the translation.] 

Claims 

1 . A broadcast reception system that receives a broadcast wave and plays information 
contained in said broadcast wave, wherein the broadcast reception system is characterized in that 
said system includes 

a broadcast receiver that receives the aforementioned broadcast wave, demodulates it, and plays 
said demodulated signal, and 

an IC card that is equipped with a part of the function to receive/demodulate said broadcast wave, 
whereby 

the reception and the demodulation of said broadcast wave are permitted only when said IC card 
is connected to the aforementioned broadcast receiver. 

2. The broadcast reception system described under Claim 1, characterized in that the 
information included in the aforementioned broadcast wave includes road traffic information 
data in the form of digital data. 

3. The broadcast reception system described under Claim 1, characterized in that the 
information included in the aforementioned broadcast wave is multiplexed with a frequency- 
modulated main-channel signal. 

4. A broadcast receiver that receives a broadcast wave and plays information contained in 
said broadcast wave, wherein the broadcast receiver is characterized in that said receiver 
includes 

a reception means that receives and demodulates the aforementioned broadcast wave, and 

an output means that plays an output from said reception means in the form of an audible signal 

and a visual signal; and 

the aforementioned reception means includes a connection means that connects an IC card that is 
equipped with a part of the function to receive/demodulate said broadcast wave to said reception 
means in a detachable fashion, whereby 

the reception and the demodulation of said broadcast wave are permitted only when said IC card 
is connected to said connection means. 

5. The broadcast receiver described under Claim 4, characterized in that 
the information included in the aforementioned broadcast wave is scrambled; 

the aforementioned IC card is equipped with a descrambler means that is used to descramble said 
scrambled information as a part of the functions to receive/demodulate the aforementioned 
broadcast wave; and 

the aforementioned output means plays said descrambled information. 
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6. The broadcast receiver described under Claim 4, characterized in that the information 
included in the aforementioned broadcast wave includes road traffic information data in the form 
of digital data. 

7. The broadcast receiver described under Claim 6, characterized in that the 
aforementioned playback means includes an audio output means that outputs the aforementioned 
digital data in the form of an audible signal and a visual signal. 

8. The broadcast receiver described under Claim 6, characterized in that the 
aforementioned playback means includes a visual display means that displays the 
aforementioned digital data in the form of a visual display such as a character string. 

9. An IC card for receiving a broadcast and used with a broadcast receiver that includes a 
reception means that receives and demodulates a broadcast wave, and an output means that plays 
an output from said reception means in the form of an audible signal and a visual signal in order 
to play information included in said broadcast wave upon receiving said broadcast wave, 
wherein the IC card for receiving a broadcast is characterized in that said IC card includes 

an integrated circuit means that executes a part of the function to receive/demodulate the 
aforementioned broadcast wave, and 

a connection means that connects said IC card to the aforementioned reception means in a 
detachable fashion, whereby 

the reception and the demodulation of said broadcast wave by said broadcast receiver are 
permitted only when said IC card is connected to the aforementioned reception means using said 
connection means. 

10. The IC card described under Claim 9, wherein the IC card is characterized in that 
the information included in the aforementioned broadcast wave is scrambled, 

the aforementioned integrated circuit means includes a descrambler means that descrambles said 
scrambled information, 

the aforementioned broadcast receiver plays said descrambled information. 

1 1 . The IC card described under Claim 10, wherein the IC card is characterized in that 
the aforementioned descrambler means includes a rewritable memory means, and 
descrambler algorithm data for descrambling the aforementioned scrambled information are 
stored in said memory means. 

12. The IC card described under Claim 10, wherein the IC card is characterized in that 
the aforementioned descrambler means includes a validity control means that establishes the 
validity of said descrambler means, and 

said descrambler means nullifies the descrambling function when said validity control means 
indicates invalidity of said IC card. 

13. The IC card described under Claim 1 1, wherein the IC card is characterized in that 
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the aforementioned descrambler means includes a rewritable memory means, and 
validity information for establishing the validity of said descrambler means is stored in the 
aforementioned memory means, whereby 

the aforementioned validity control means nullifies the descrambling function of said 
descrambler means when said validity information indicates invalidity of said IC card. 

14. The IC card described under Claim 13, wherein the IC card is characterized in that 
the aforementioned validity information includes number-of-times information that indicates the 
effective number of times said IC card can be used, and 

the aforementioned validity control means includes a counter means that counts the number of 
times said IC card is used, whereby 

said validity control means nullifies the descrambling function of said descrambler means when 
said effective number of times is reached. 

15. The IC card described under Claim 13, wherein the IC card is characterized in that 
the aforementioned validity information includes expiration information that indicates an 
expiration date at which said IC card is no longer usable, and 

the aforementioned validity control means includes a timer means that counts the passage of time, 
whereby 

said validity control means nullifies the descrambling function of said descrambler means when 
the output from said timer means indicates that said effective period has been reached. 

16. The IC card described under Claim 1 1, wherein the IC card is characterized in that 
the information included in the aforementioned includes road traffic information data in the form 
of digital data. 

17. The IC card described under Claim 16, wherein the IC card is characterized in that 
the aforementioned road traffic information is preceded by positional data that indicate road 
spots related to said road traffic information, 

said IC card includes a rewritable memory means, and 

selection information for selectively designating a road spot related to said road traffic 
information is stored in said memory means, whereby 

the aforementioned integrated circuit means includes a selection means that identifies the 
aforementioned positional data, selects the road traffic information data that correspond to said 
selected information, and outputs them to the aforementioned broadcast receiver. 

18. The IC card described under Claim 16, wherein the IC card is characterized in that 
the aforementioned road traffic information data are preceded by traffic congestion display data 
that show traffic congestion on the applicable road; 

said IC card includes a rewritable memory means; 
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selection information that is used to select the road traffic information data indicating the traffic 
congestion indicated by said traffic congestion display data is stored in said memory means; and 
the aforementioned integrated circuit means includes a selection means that identifies the 
aforementioned traffic congestion display data, selects the road traffic information data 
indicating the traffic congestion indicated by said traffic congestion display data, and outputs 
them to the aforementioned broadcast receiver. 

19. An IC card reader that is used to read contents stored in an IC card equipped with a 
rewritable memory means, wherein the IC card reader is characterized in that 
said IC card is connected in a detachable fashion to a broadcast receiver that receives and 
demodulates a broadcast wave and plays information included in said broadcast wave in the form 
of an audible signal and a visual signal; 

it includes an integrated circuit means that executes a part of the function to receive/demodulate 
said broadcast wave; 

the aforementioned memory means is used to store data necessary for said partial function; and 
said writer includes a connection means that connects said IC card in a detachable fashion and 
a write means that writes the aforementioned data into said memory means through said 
connection means. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a broadcast reception system. In particular, it pertains to 
a broadcast reception system for receiving and playing a data signal that is superposed on a 
broadcast wave carrying audio. 

Prior art 

For example, in the case of an FM audio broadcast, out of the baseband signal spectra of 
1 channel, the frequency bands across a pilot frequency are used for broadcasting in stereo. 
However, audio and data not related to the stereo broadcast can be superposed on a higher 
subcarrier wave. By taking advantage of this point, broadcasting of other information, such as 
road traffic information, is attempted by superposing it on an FM broadcast. 

Because this road traffic information is supplied continuously while traffic congestion 
statuses at various spots on the road within a given broadcast service area are updated constantly, 
it can be utilized effectively. For example, it is received using a receiver installed on a moving 
body, such as an automobile, in order to detour and avoid congested spots while the vehicle is 
traveling. 



Problems to be solved by the invention 

However, from the information provider's viewpoint, it is preferable to offer this kind of 
highly effective road traffic information for a fee. However, because this kind of multiplex FM 
broadcast can be usually received and played back using any receiver equipped with a subcarrier 
demodulation function, it is difficult to effectively charge recipients. Technically, it is especially 
difficult to charge a listener's fee when the receiver is installed on a vehicle. In addition, because 
recipients must be treated equally and fairly once a decision is made to charge a fee, a system 
capable of managing recipients effectively is demanded. 

In addition, in the case of such road traffic information, it is essential that a driver can 
obtain the necessary information concerning a given road spot through a simple operation while 
seated in the vehicle. 

In light of such demand, the objective of the present invention is to present a broadcast 
reception system that allows receivers capable of receiving pay broadcasts to be managed 
effectively. 

Means to solve the problems 

In order to solve the aforementioned problem, a broadcast reception system that receives 
a broadcast wave and plays information contained in the broadcast wave includes a broadcast 
receiver that receives the broadcast wave, demodulates it, and plays the demodulated signal, and 
an IC card that is equipped with a part of the function to receive/demodulate the broadcast wave, 
whereby the reception and the demodulation of the broadcast wave are permitted only when the 
IC card is connected to the broadcast receiver. 

Also, according to the present invention, a broadcast reception system that receives a 
broadcast wave and plays information contained in the broadcast wave includes a reception 
means that receives and demodulates the broadcast wave, and an output means that plays an 
output from the reception means in the form of an audible signal and a visual signal; and the 
reception means includes a connection means that connects an IC card that is equipped with a 
part of the function to receive/demodulate the broadcast wave to the reception means in a 
detachable fashion, whereby the reception and the demodulation of the broadcast wave are 
permitted only when the IC card is connected to the connection means. 

Also, according to the present invention, an IC card for receiving a broadcast and used 
with a broadcast receiver that includes a reception means that receives and demodulates a 
broadcast wave, and an output means that plays the output from said reception means in the form 
of an audible signal and a visual signal in order to play information included in said broadcast 
wave upon receiving said broadcast wave, includes an integrated circuit means that executes a 
part of the function to receive/demodulate the broadcast wave, and a connection means that 
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connects the IC card to the reception means in a detachable fashion, whereby the reception and 
the demodulation of the broadcast wave by the broadcast receiver are permitted only when the 
IC card is connected to the reception means using the connection means. 

Furthermore, according to the present invention, in an IC card reader that is used to read 
contents stored in an IC card equipped with a rewritable memory means, the IC card is connected 
in a detachable fashion to a broadcast receiver that receives and demodulates a broadcast wave 
and plays information included in the broadcast wave in the form of an audible signal and a 
visual signal; it includes an integrated circuit means that executes a part of the function to 
receive/demodulate the broadcast wave; the memory means is used to store data necessary for 
the partial function; and the writer includes a connection means that connects the IC card in a 
detachable fashion and a write means that writes the data into the memory means through the 
connection means. 

Operation of the invention 

According to the present invention, information included in the broadcast wave is 
received and demodulated correctly only when an IC card equipped with a partial function is 
connected to the reception means before it is played back by the output means in the form of an 
audible signal and (or) a visual signal. 

Application examples 

Next, an application example of the broadcast wave reception system in accordance with 
the present invention will be explained in detail with reference to the attached figures. 

With reference to Figure 1, an application example in which the broadcast reception 
system in accordance with the present invention is applied to an audio broadcast, such as an FM 
stereo broadcast, is shown. This receiver is installed on a vehicle, that is, a moving body such as 
an automobile. In addition, it may be installed permanently at a business office of a service 
provider of a vehicular operation such as a taxi operation. An FM broadcast wave is transmitted 
from an FM broadcasting station while other kind of information, such as road traffic 
information, is multiplexed with a stereo audio signal carried using an FM carrier wave, and it is 
received by an on-vehicle station and a stationary station. 

In the case of a broadcast wave containing road traffic information, as shown in Figure 2, 
frequency bands across pilot PIL frequency out of the baseband signal spectra of 1 channel are 
used for left (L) and right (R) main channels 14 and 15, and 2 subcarrier waves 10 and 12 of 
higher bands are used to multiplex other information not related to the stereo broadcast, that is, 
road traffic congestion information in the present application example. In the present application 
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example, the traffic information is transmitted while using lower subcarrier wave 10 for an audio 
signal, and higher subcarrier wave 12 for a digital data signal. 

Returning to Figure 1, in the case of the present receiver, a broadcast wave received by 
antenna ANT 20 is sent through tuner part 22 connected to 3 band selection circuits 24, 26, and 
28. Band selection circuit 24 has a passband for receiving a normal stereo broadcast. Signals on 
main channels 14 and 15 that passed said band selection circuit are demodulated and separated 
into left and right audio signals at main channel demodulation circuit 30, and they are output to 
speaker 36 in the form of audible audio signals for playback via changeover switch 32 and 
amplifier 34. 

Band selection circuit 26 has a band that allows passage of lower subcarrier wave 10 that 
is modulated using the audio signal. The signal on subchannel 16 that passed this circuit, is 
demodulated into an audio signal at independent audio demodulation circuit 42 and is output to 
speaker 36 in the form of an audible audio signal for playback via changeover switch 32 and 
amplifier 34 in a similar fashion. This audio information includes traffic congestion statuses at 
various road spots within the service area of the broadcasting station that is transmitting said 
broadcast wave, and this information is advantageous in that it is offered continuously while it is 
updated constantly. 

Similarly, band selection circuit 28 has a band that allows passage of higher subcarrier 
wave 12 that is modulated using the digital data signal. The signal on subchannel 18 that passed 
this circuit is demodulated into a digital signal at data signal demodulation circuit 44 and is 
output to output control part 46 via data bus 48. These digital data are also advantageous in that 
they include the same road traffic congestion status information as that on audio subchannel 16 
that is offered continuously while it is updated constantly. 

In the present application example, data signal demodulation circuit 44 has a connector 
that accepts detachable IC card 100 and establishes a connection with card 100 mechanically and 
electrically. This demodulation circuit is configured such that it functions normally only when 
the IC card is attached. This point will be described later. 

Output control part 46 has 3 ports 50, 52, and 54 for digital signal output; and they are 
connected to audio synthesizer 56, display unit 58, and hard-copier 60. Audio synthesizer 56 is a 
part that synthesizes audio that corresponds to data demodulated by demodulation circuit 44 and 
sent from output control part 46 and that is played back as audio by speaker 62. Display unit 58 
is a visual display device, such as a CRT or a liquid crystal display device, and is used for the 
playback of data demodulated by demodulation circuit 44 in the form of visible information, 
such as characters and symbols. Also, this visible information is recorded on a recording medium, 
such as recording paper, at hard-copier 60, such as a printer. 
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An operating board that is provided with operating keys to be used by an operator, that is, 
a recipient who uses this device, to input various commands is connected to output control part 
46. Output control part 46 is a control circuit that controls the allotment of data to audio 
synthesizer 56, display unit 58, or hard-copier 60 in response to a command input from operating 
board 64. 

In the present application example, output control part 46 can also control the switching 
of changeover switch 32 using control line 68. Output control part 46 can connect changeover 
switch 32 to demodulated audio output 68 side of independent audio demodulation circuit 42 in 
response to a command from operating board 64. As a result, an audio signal output from 
demodulated audio output 68 of independent audio demodulation circuit 42 is played back as 
audible sound from speaker 36 via amplifier 34. 

Here, output control part 46 may be provided with a function to expand digital data 
supplied from data signal demodulation circuit 44 in the form of character codes, for example, 
into a dot pattern data and output them to display unit 58 or hard-copier 60. In addition, when 
output control part 46 has an output port for direct digital data output, it offers an advantage that 
it can be connected to a vehicle already having an automatic controller system that leads the 
vehicle to a detour route automatically. 

As indicated by the dotted line in Figure 1 , dedicated tuner 70 may be provided parallel 
to tuner part 22. This dedicated tuner 70 is configured such that it tunes in only to the carrier 
wave of subcarrier band 10 or 12 upon receiving an RF input from antenna 20. Its output 72 is 
connected to band selection circuits 26 and 28 via changeover switch 40. In this case, 
changeover switch 40 has a function to alternatively connect output 38 of tuner part 22 or output 
72 of dedicated tuner 70 to band selection circuits 26 and 28. 

Changeover switch 40 may be a manual switch that is actuated in response to an 
operation by the operator. Also, the configuration may be such that it is controlled by output 
control part 46. In either case, even if the power to the main channel signal path extending from 
tuner part 22 to changeover switch 32 is turned off because the recipient is not viewing a 
program on main channels 14 and 15, the information on subchannel 16 or 18 can be received 
correctly and played back using an output part, that is, speakers 36 and 62, display unit 58, or 
hard-copier 60, as long as switch 40 is connected to output 72. 

In the present application example, the data signal contained on data subchannel 1 8 was 
scrambled when it was transmitted from the broadcasting station. As such, the receiver needs to 
descramble it. In the present application example, however, the descrambling function is 
implemented on IC card 100, whereby the receiver can play the data signal correctly only when 
said IC card 100 is attached to its data signal demodulation circuit 44. 
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The receiver can play the data signal correctly only when an IC card implemented with a 
method used to scramble a data signal transmitted from the FM broadcasting station using 
subchannel 18, that is, when it has a descramble algorithm that matches the scramble algorithm, 
is attached to the receiver. If such IC cards 100 are sold for a fee, charges to recipients can be 
managed effectively. 

An example configuration of IC card 100 is shown in Figure 3, wherein general-purpose 
microprocessor n-CPU 106 containing ROM 102 and RAM 104, and an electrically erasable 
programmable ROM, that is, EEPROM 108, can be adopted favorably. However, it may be 
configured using a processor system, a wired logic circuit, and (or) a memory circuit designed 
specifically to realize a descrambling function and an expiration date management function to be 
described later. 

IC card 100 has reset terminal RST for receiving a reset signal from processor 106, clock 
terminal CLK for receiving an operation clock from processor 106, and data transmission path 
terminal I/O for serial data exchange in time-series in both directions. Power is supplied by 
means of terminals Vcc and Vpp and GND. These signals and the power are supplied from data 
signal demodulation circuit 44 or IC card updater part 200 to be described later, and an interface 
with the latter 2 parts is established using these terminals. 

The configuration of IC card 100 when the focus is placed on its functions is shown in 
Figure 4. Here and in the subsequent figures, constituents similar to those shown in Figure 1 are 
indicated using the same reference symbols. Data signal demodulation circuit 44 has 
demodulator 80 that receives subcarrier wave 12 from output 74 of band selection circuit 28 and 
demodulates its baseband signal and its output 82 is connected to terminal I/O of IC card 100 in 
a detachable fashion. In terms of functionality, IC card 100 has I/O port 1 10 and descrambler 
1 12, whereby a demodulated digital data signal from demodulator 80 of data signal 
demodulation circuit 44 is input to input 1 14 of descrambler 1 12 via I/O port 110. 

Descrambler 1 12 is a functional part where data on the descramble algorithm are stored 
in EEPROM 108 in a rewritable fashion, and the scrambled data on data subchannel 1 8 are 
rearranged in the correct order using this descramble algorithm and are output to output 116. The 
descrambled data are output through I/O port 1 10 to data bus 48 that leads to output control part 
46. As for the exchanging of data signals with data signal demodulation circuit 44 via I/O port 
1 10, transmission and reception are carried out serially and alternately in time-series. 

The descrambled data cannot be played back correctly unless the descramble algorithm 
stored in descrambler 1 12 matches the scramble algorithm used to scramble the data signal 
transmitted from the FM broadcasting station. Therefore, only when IC card 100 that contains 
such appropriate scramble algorithm in its descrambler 1 12 is attached to the receiver, can the 
data signal be played back correctly by data signal demodulation circuit 44. 
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In order to set an expiration date on IC card 100, in the present application example, IC 
card 100 is provided with counter 118. This counter 1 1 8 is included in EEPROM 108. IC card 
100 is purchased for a prescribed price. At this time, a numeric value that corresponds to the 
purchase price is written into counter 118. Processor 106 of IC card 100 decrements the count 
value of counter 118 every time IC card 100 is used. Here, the configuration may be such that 
the count value is reduced based on the hours and minutes of USP. In either case, counter 118 
holds a count value that indicates the number of times or the hours/minutes IC card 100 has been 
used, and said value is reduced as the card is used. 

When IC card 100 whose count value has reached "0" is attached to the broadcast 
receiver, output 120 of counter 1 18 is biased. In response, descrambler 112 forcibly sets a 
specific bit of the output data from output 1 16, for example, an unused bit not used for any 
information, to "1," for example. As a result, output control part 46 determines that an error is 
present in the output data from descrambler 1 12 and outputs a sound indicating said situation 
from speaker 62 via audio synthesizer 56. In the meantime, it displays the same situation on an 
output device, such as display unit 58. Output control part 46 does not output data that are 
received on data subcarrier wave 12 to said output device. The use of IC card 100 can be 
prohibited in said manner. 

Alternatively, instead of carrying out such forcible error insertion, the configuration may 
be such that descrambler 112 stops the output of data from output 1 16 in response to biasing 
applied to control line 120 by counter 118. 

Nullified IC card 100 can be renewed using IC card updater 200 (Figure 5) that is 
available at designated service stations. As shown in the figure, IC card updater 200 includes 
operating display unit 202 that is used by the operator to input a command or to show a given 
condition of device 200 to the operator, charging mechanism 204 that recognizes a given 
monetary amount input using currency and controls said device 200 accordingly, and rewriting 
circuit 206 that is connected to IC card 100 in a detachable fashion in order to rewrite EEPROM 
108 of IC card 100 in conformity with operating display unit 202 and charging mechanism 204. 

When nullified IC card 100 is inserted into a specific loading position of IC card updater 
200, rewriting circuit 206 checks the content of counter 118. More specifically, rewriting circuit 
206 retrieves the count value held in counter 118 from output bus 48 via I/O port 1 10, whereby if 
the content indicates a specific default value, for example, "0," the situation that the card is 
invalid is displayed on operating display unit 202. 

Then, when the operator provides the specific fee necessary for updating the card into 
charging mechanism 204 and executes necessary operations using operating display unit 202, 
rewriting circuit 206 generates a numeric value that corresponds to the fee provided, that is, a 
usable number of times, and transfers it to IC card 100 through I/O port 1 10. At IC card 100, said 
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value is written into counter 118 under the control of processor 106. Now, said IC card will 
remain valid until the count value that corresponds to the paid fee is reached. 

Furthermore, although an example in which card 100 is nullified when counter 1 18 
reaches "0" was explained above, this scheme does not have to be used, and a prescribed value of 
a different type may be used. Also, the number of uses may be incremented instead of 
decremented. Furthermore, IC card 100 with this kind of counter 118 does not have to be 
configured to store the descramble algorithm in EEPROM 108 in a changeable fashion, and it 
may configured to store it in ROM 102 in the form of fixed data. 

An expiration date can also be established on IC card 100 by switching the scramble 
algorithm of the FM broadcasting wave at a specific point in time, for example, at the beginning 
of the month. That is, because the scrambling logic of the broadcasting station is altered from 
time to time, data cannot be played back correctly unless a given IC card has the matching 
descramble algorithm, whereby the remaining period of time before the next alteration time 
becomes the valid period of IC card 100. In this case, the configuration is advantageously such 
that the conversion algorithm of descrarnbler 112, that is, the descramble algorithm, is stored in 
EEPROM 108, and counter 118 does not have to be provided. 

In the case of IC card 100 with a rewritable descramble algorithm, if the descramble 
algorithm no longer matches the scramble logic used for scrambling data at the broadcasting 
station, said IC card 100 can be inserted into updater 200 in the same manner so as to write the 
new descramble algorithm in EEPROM 108 in order to revalidate it. This writing of the 
descramble algorithm is carried out in the same manner as that of the aforementioned writing of 
the usable number of times to counter 1 18. As indicated by the dotted line in Figure 5, rewriting 
circuit 206 is provided with descramble algorithm storage part 208. The new descramble 
algorithm preset at descramble algorithm storage part 208 is read from rewriting circuit 206 in 
response to a command from operating display unit 202, transferred to IC card 100, and written 
into EEPROM 108. 

With reference to Figure 6, another application example for setting an expiration date on 
IC card 100 is shown. In this application example, register 130, timer 132, and comparator part 
134 are provided in place of counter 118. Register 130 holds an expiration date of IC card 100, 
and a memory area of EEPROM 108 is preferably used. Timer 132 is a circuit equipped with an 
autonomous reference oscillator used to count time, such as the date, upon receiving power from 
auxiliary power supply 136. Its output 138 is connected to one input of comparator part 134, and 
a signal indicating the date is input to the latter. A reference oscillator and a counter of timer 132 
receive power from auxiliary power supply 136 that includes a long-lasting battery, whereby a 
time-counting operation is carried out at all times. 
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Date data indicating the expiration date from IC card updater 200 are written into register 
130. Updater 200 generates an expiration date indicating the expiration date of card 100 
according to an operation using operating display unit 202 and the monetary amount provided to 
the charging mechanism and write same into IC card 100. 

In the IC card, this date is supplied to the other input 140 of comparator part 134 from 
register 130, and comparator part 134 compares both date data inputs 138 and 140. For example, 
if the latter is later than the former, or they are the same date, comparator part 134 sends control 
output 120 so as to allow descrambling by descrambler 1 12. Conversely, if the latter date is 
earlier than the former, it biases control output 120 so as to prohibit descrambling by 
descrambler 1 12. Alternatively, the configuration may be either to prohibit data output in the 
same manner as that described above or to insert an error bit. 

In the application example shown in Figure 7, in order to allow the retrieval through 
simple operations of road traffic information needed by the user pertaining to a specific spot out 
of various road routes, areas, and spots (intersections, for example) within the service area, IC 
card 100 stores selection information to be used to designate said spot while it is equipped with a 
built-in selection function to this end. 

This IC card 100 has selection information storage part 150 formed inside EEPROM 108, 
and selector part 152 connected to data output 1 16 of descrambler 112. Data indicating the 
selection information from IC card updater 200 are written into selection information storage 
part 150. In the present application example, when traffic information in a desired area within 
the service area is to be obtained, this selection information is configured with area data 
comprising a code that designates said area; when a desired spot is involved, it is configured 
with positional data comprising a code that designates said spot; or when traffic information 
pertaining only to a currently congested spot is to be obtained, it is configured with traffic 
congestion designation data that designate said congestion. It is advantageous to adopt a 
configuration that allows area designation and spot designation to be used together with 
congested spot designation. 

When IC card 100 is attached to IC card updater 200 and these pieces of selection 
information are input by using operating display unit 202, said pieces of information are 
transferred to the IC card from updater 200 and are stored in selection information storage part 
150 in a nonvolatile fashion. When said IC card 100 is attached to the broadcast receiver, 
selector part 152 selects traffic information pertaining only to the area and the spot that 
correspond to the selection information out of the data output from descrambler 1 12 to output 
116 with reference to the selection information stored in selection information storage part 150 
and outputs it to data signal demodulation circuit 44 from its output 154. 
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In the present application example, as shown in Figure 8, the road traffic information data 
transmitted on data subchannel 1 8 from the broadcasting station include road information data 
300 that indicate the congestion status at 1 spot on the road, and said data are preceded by 
positional data 304 containing a code that indicates said spot and congestion bit 302 that 
indicates whether traffic congestion is present at said spot. Congestion bit 302 indicates the 
presence of traffic congestion when it is "1"; and it indicates the absence or a low level of traffic 
congestion when it is "0." Alternatively, the reverse binary display may be used. 

Here, if the selection information stored in selection information storage part 150 
indicates that areas or spots have been designated, selector part 152 retrieves positional data 300 
in the traffic information data being received sequentially from descrambler 112, checks them, 
and outputs only those that are applicable to the selection information to its output 154. In 
addition, if the selection information indicates that congestion spots have been specified, it 
checks congestion bits 302 in the traffic information data being received sequentially, and 
outputs only those data with " 1 " in the congestion bit to its output 1 54. 

When IC card 100 containing selection information regarding a needed spot for which 
traffic information is to be obtained is used in said manner, the traffic information can be 
obtained through the simple operation of attaching card 100 to a specific insertion position on 
the broadcast receiver. Because the driver focuses most of his attention on driving, this function 
that allows only the necessary information to be obtained through this kind of simple operation is 
especially important when the system is installed on a moving body. Because acquisition of 
information concerning a congested spot is usually sufficient for the driver, the aforementioned 
congested spot designation would be considered effective. 

Here, the configuration may be such that instead of carrying congested spot designation 
information on IC card 100, a "Scan traffic congestion" button is provided on operating board 64, 
whereby when said button is operated, output control part 46 outputs only those pieces of road 
information 300 marked by congestion bit 302 to the output unit. In such case, because IC card 
100 is not provided with the aforementioned information selection function, all received data are 
output to output control part 46 from data signal demodulation circuit 44. Also, the configuration 
may be such that the selection of an area or a spot is controlled by output control part 46 when a 
specific key on operating board 64 is operated. 

Of the data signals transmitted on a data subchannel from the FM broadcasting station, 
only one that satisfies the validity of inserted IC card 100 and is defined by the selection 
information stored in said card is output from data signal demodulation circuit 100 [sic; 44] to 
output control part 46. 

Output control part 46 outputs it to the output unit specified through operating board 64, 
that is, speaker 62 via audio synthesizer 56, display unit 58, and (or) hard-copier 60. In addition, 
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when audio output of audio subchannel 16 is specified through operating board 64, switch 32 is 
connected to output 68 of independent audio demodulation circuit 42 in order to output the audio 
of subchannel 16 to speaker 36. 

It is advantageous to configure EEPROM 108 that contains the code data for the 
descramble algorithm as a read-only memory. The user does not need to know the contents of the 
descramble algorithm, and if said contents can be read, the validity management of paid IC cards 
100 is likely to collapse. In other words, when the descramble algorithm stored in EEPROM 108 
is read and copied onto a similar IC card 100, said IC card becomes valid and can be used easily. 
Especially, in the case of the IC card explained with reference to Figure 4, wherein it has only 
descrambler 1 12 function without counter 1 18, the copying of its contents is fatal in terms of IC 
card validity management. The same applies to IC cards not equipped with register 130 or timer 
132. 

This can be realized by adopting a bus configuration independent of the read bus of 
EEPROM 108 and configuring the read bus such that its contact with any external terminal is 
prevented. 

Furthermore, in the present specification, the term "IC card" should be interpreted as a 
card with the appearance of a handy personal card, wherein an active integrated circuit device is 
mounted on a rectangular-shaped plate-like substrate, and an interface means for establishing a 
circuitry interface with the outside is connected to said active integrated circuit device. The 
interface means is not restricted to mechanical engagement, or not necessarily to electrical 
connection, and it may offer a connection of any other different form, such as magnetic or 
optical. 

The IC card used in the aforementioned application example is not restricted to one on 
which a general-purpose processor system is mounted, and said system may be a specially 
designed stored program type processor system or configured by arbitrarily combining a memory 
such as a ROM, a PLA, and an integrated circuit, such as a wired logic integrated circuit. 

Effect of the invention 

As described above, according to the present invention, reception of a pay broadcast can 
be managed appropriately using an IC card. Especially, when the broadcast information is 
scrambled, the validity of the IC card can be managed effectively using a simple method that 
involves the updating of the descramble algorithm of the IC card, or otherwise using a simple 
method that involves updating an expiration date management counter and a register of the IC 
card. 



In addition, when information that designates a road spot for which the operator needs 
traffic information is stored in the IC card by the operator, the operator can obtain said 
information through a simple operation while in a traveling vehicle. 

Brief description of the figures 

Figure 1 is a diagram showing a system configuration of an application example of a 
receiver in accordance with the present invention when applied to FM audio broadcasting. 

Figure 2 is a diagram showing the spectra configuration of a baseband signal on 1 
channel in the application example shown in Figure 1 . 

Figure 3 is a block diagram showing an example configuration of an IC card applied to 
said application example. 

Figure 4 is a functional block diagram showing an example functional configuration used 
for managing the validity of an IC card. 

Figure 5 is a block functional diagram showing an example IC card updater displaying a 
function to rewrite data stored in an IC card. 

Figure 6 is a functional block diagram similar to that shown in Figure 4. 

Figure 7 is a functional block diagram similar to that shown in Figure 4, wherein an IC 
card with a built-in selection function that allows road traffic information pertaining to a desired 
read spot to be obtained through a simple operation is shown. 

Figure 8 is a diagram showing an example data format used for traffic information in the 
configuration example shown in Figure 7. 

Explanation of symbols for major parts 
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Figure 2. Baseband signal within channel 
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Figure 4. Functional configuration of IC card 
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Figure 5. Updating of IC card 
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Figure 6. Functional configuration of IC card 



Key: a From band selection circuit 28 

b To output control part 46 

80 Demodulator 

100 IC card 

1 12 Descrambler 

130 Register 

132 Timer 

1 34 Comparator part 

136 Auxiliary power supply 



20 



2£ 
a? 



74 



«8W 



82 



48- 



1)6 
— I— 



I/O 



154- 



-116 



**** 



J3 



52 



IC37-K 



Figure 7. Functional configuration of IC card 
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Figure 8. Data format of traffic information 
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